We have used advanced analytical electron microscopy to characterise the local structure and 3 4 5 chemistry at the interface between nm-thick TiO precipitates and the V-based matrix in a 6 7
microscopy, nuclear fusion reactor
(1) STEM-EDS to detect elements with high atomic number, and (2) STEM-EELS suitable to 23 24
detect low-Z elements, and also to determine the chemical environment of a specific element. V matrix with additional reflections due to the presence of one of the plate-like precipitates.
39
The lattice parameter of bcc V (av) is ∼3.02Å. corresponds to ∼2.5 times the lattice parameter of the matrix.
49
High resolution STEM imaging of the precipitates (Fig. 1 ) revealed a range of atomic superstructure corresponds to the value obtained from the SADP. Fig. 1g structure of the precipitate (Fig. 2) . The EELS core loss spectrum of the matrix is dominated transitions from the inner 2p3/2 and 2p1/2 orbitals respectively to empty 3d orbitals of Ti [20] .
41
Those characteristic Ti lines constitute the main feature of the EELS spectrum in the uniform 6 suggests the absence of C or N within the precipitate. These results would point to the inside the precipitate. An equivalent peak shift is observed for the superstructure and the would be located at 18 eV [19] , and is expected to shift to ∼20 eV when forming Ti hydrides , where a is the lattice parameter of V matrix. Furthermore, the TiO precipitates must from the EELS data also suggest that it is possible to identify individual V atoms at two 33 34
positions in the unit cell, i.e. x=0 and x=1/2 from the V octahedron in the intergrowth, and annealing treatment.
32
The local structure and chemical distribution at the precipitate interface with the 33 34 V matrix will influence the strength of the precipitates as sinks and recombination sites for chemistry of the interface and precipitate structure will assist the mechanistic understanding 
